Thyrotropin-releasing hormone and insulin release: in vitro studies with islets of normal and dysthyroid mice.
Pancreatic islets contain large-quantities of thyrotropin-releasing hormone (TRH) and of its metabolite Histidyl-Proline diketopiperazine (Cyclo His-Pro). The effects of these two putative neurotransmitters on the pancreatic B-cell function have been evaluated in vitro, with islets of normal or dysthyroid mice. TRH and Cyclo His-Pro (10(-11)-10(-6) M) were without effect on insulin release induced by 10-20 mM glucose in islets of normal mice. They transiently accelerated the slow waves of membrane potential triggered in B cells by 10 mM glucose, but did not cause any sustained change in overall electrical activity, and did not affect the rate of 86Rb+ efflux from islet cells. They were also ineffective when insulin release was stimulated by leucine or arginine, or was potentiated by forskolin, an activator of the adenylate cyclase. Hyperthyroidism (induced by injections of thyroxine) caused a fall in islet insulin content, but augmented the 2 phases of glucose-induced release. On the other hand, hypothyroidism (induced by a low iodine diet and propylthiouracil) caused an increase in islet insulin content, but depressed the second phase of release. TRH did not affect either phase of insulin release by islets of hyperthyroid or hypothyroid mice. These results show that pancreatic B cells are not a target for TRH and Cyclo His-Pro.